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(54) FORMATION METHOD OF METAL LAMINATED FILM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the formation of a light 
absorbing layer on the surface of a silver-based thin film abutting on an 
upper metal oxide thin film and to provide a characteristic adaptable to a 
transparent electrode or the like and excellent durability by forming a 
means to electrically insulate a substrate used as a carrier and a means 
to catch an electron beam and ions residing between a sputtering target 
and the substrate at the time of sputtering. 

SOLUTION: A glass substrate 10 on which a film of Si02 is formed is 
mounted in a sputtering device. The glass substrate 10 is held with a 
substrate holder 31 and a substrate tray 38 through a Teflon jig 32 not 
having conductivity. The Teflon jig 32 may generate a gas in a vacuum 
condition and pollute the inside of the sputtering device, so that its 
volume should be minimized. An electrode plate 35 for catching 
secondary electrons and ions generated during sputtering discharge is 
installed between the substrate 10 and a sputtering target 33. The 
electrode plate 35 is formed into a mesh-like form and the electrode 
plate 35 is grounded. 




LEGAL STATUS 

[Date of request for examination] 21 .06.2005 

[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 




f his Page Blank (uspto) 



(i9) u^mftmrr up> (12) & ^ 4^ |^ & ^ (a) (nmmmm^m^ 

#182000-106034 
(P2000-106034A) 

(43) 'AM B ^12^ 4^110 (2000. 4.11) 



(5i) intci. 7 m&m^ 

HO IB 1/16 
C 2 3 C 14/34 
HO IB 5/14 

13/00 5 0 3 



F I 

HO 1 B 1/16 
C 2 3 C 14/34 
H 0 1 B 5/14 
13/00 



Z 4K0 2 9 
S 5 G3 0 7 
A 5 G3 2 3 



&&m$t ^ifcfc M$mC0&4 OL 0£ 9 H) 







(71)tUIPA 


000003193 












sp^lO^ 9 E 30 B (1998. 9. 30) 












598133632 
















jm*»^#7tf;*:iwr# 3 TB30S12^302-^ 






(72) &wm 
























(72) §&mm 










KSSMKfSlT@5*lf dbJKEP 



















(54) hi^cd^^] &mmmm(om&&7& 



(57) [KK] 



32 31 




33 ^^11- 



(2) 2000-106034 , 



aa. aa&H&£tf> ±«*«mb*»B***. a 

Hfi£8S L fc»fiE(0^B«Blg* »J«f **a-C* o T , 

m. t <nm r s a^a & s cm*-t > *it«-r « * 
*Ba-r«*i=. i«*«BMfc«K»ni t «-r 

ICfc It -5 3fci&JttJS05fl3filt£ Kit L tz z.t £ t#« t 
■T4*«a)MI<D«Jfc*3*. 

[B*B2] «HMb«s9ina>tttt$. Ti, Ce, T 
a, Bi, Zr, In. Sn, Z n , G a , G e . H 
f , Nb, La, Sb. W, A I , Si. SWMglD 

rt*^ 1 asia±ai*h.fc2feB<»B<ba t-tzztztt 

[B*B3] *MMt**Katm€* 8Hb-r>v0A 
(DSia*!*,. 

[B*B4] ig?&5ilBia>**H£. at,L<I*a©d»S< 

i*-**a**-fci:fca*ai: U t«S5 3at% 

CBT/<— tr>h) JaTiLfc = i*««i:f 
1 „ 2*fcl*3C:fE»<n£B«BBCDSa^&o 
[BHafttHftfilH] 
[000 1] 

[*«©B-r •&»»#»] *bbi*. »uukikvK 

SffliSBSmtS. Affl«jl!!ffl2iWSffi. *B»->— 

m. fc4iM*Easaaa*BaBK»a«ai=s^«> 
aa>aa»«*»J!M"**ai=H'*"*- 

[0 O 0 2] 

[se*<Dftffi] ft*«fey. aa&a<Ba#^*i=^a-r 

OWSirL-CI*. 8£<b^*> (T i 02 ) A<-*«l=ffl 
(^&*lTl*-6. <8-&BB<Z>BJlli. T i 02 ^4 

Onm. i8»IK£ 1 0 nmSStt«Ci*<-»Wi<f 

[0003] -2r. j»»a*st«*i=ffli. x *a««*t 

LT. I to (BSIb-Ov't'A.t^bxXcfcy^^;!^ 
Bfba) ^^Si: LfctCDA < *Qt)tl"Ct'''S)o LfrL, I 
TOIi. «ftM««a*<lfc««*<- *t-*S^I*tb 
KWa<, j6^ilHlpl±roS*A < *bL^**^ai=»fiK 

-r ssBEmarott*^ lti*. l tastes 



BiT'^BKLfcaaii^sa^tSi^-i:*^, asa^ 

•1) o 

[0 0 0 4] Sfc, ±.1E 3 Barit<D$B«Bai** £B 

mi (aaa*>— ;uk) a^oaataia-efcy. ts% 
Kits »mt*immna>ifbRmm*m< . tf^ 

aaK«>aa^a<-rtiii, sitiisii^itfflos 

[0005] ufru ±c3aaja©aaaa«i**fc 

■c. »i=aa*<at^»Bftj<D*a*. aaaa«*«t» 
a«i=*y, «i*»L<«ftL^-r<. «g<o.-g*^Ki | i 
[oooe] cofcto. 3 gai«co^a^iifli<»w^i4 

£|fi]±£-t±-&fctfu a (Ag) (Au) ,ffl (C 

u ).a*(Pt). Pb»«««WLW*ft+ 

[0 007] tiUktoWtWUDttXt L-CI*. 3IW 

<oa«aaa*aa«afr«»^i=i*-»wi=, i t 

O. ZnO. Sn02 » W :7*<j£l>«Stn; 
a>¥BfttMfitBk*&*l. *fc. EM I ^CDfflj^l^ffll''* 
Ti02. ZnS, C e 02 . Z r 02 . 

[0 0 0 8] *6l=*jfi-CI*. ^Jia^flSW»^14$lS) 

±***-«. aa»ft«j»«*atn»L.<fo*tRi: 
Lfcy.-7' : EJ^7TX^b■r'l)i^^ : tfT^t:L^-5o * 

^sMB^^-c^A-^^^xx^'^^itL. *»fca 

»r$ii-B^1l5lSl-b$-ti*--b* ? ^- t ^' S6 " efey ^ * 
Jglc^ffl^bStLT^-So 

[00 09] L^b. a»aa^*a«»a-ci**»« 
jgHT-r-stpi+i-ttf^-f. -taLfc*t*a>aw*i=*y 

Lf=ii^. aoaajwat^aa®***** ysafc 

< tty . aaa^^ff < <t*aa>aa*4 1 
[0010] 
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[O O 1 1 ] 

CBI«*«»r«fc«>(D^S] Stele**!!!**!*. 1#M 

g=fc. *3S0J3#£>I4. 45&W9-1 79 11 6-S§-£r$g. 

[oo i 2] l^l. ji&\^tzmm~mfrz>&mmm\~ 

*\zmm&tt£'l=t~Dtz*j<n-C:$>Z>o * totem* 

[ooi 3] *«aHS<Dfl^fiRl=lix/<^^ U 

***M#€>l4*t^£Lfc. CCD3lt^ia«P (/<> K4= 
«) l43fe^i|JiJl£fc:£*a>-T?. :(DSi^fi8 (/OK 

T. «fcyi*fTL'V>-*"l^£l*ie<&o &§&W%h> 

f4. M-SL^»Brr^SL^fcl5 5A^ 2fSJa±.<Da*T?lttt 
[O O 1 4] m 5 fc£ tf^l6l4. V *—\> (3lfe?ailRJi) 

t*«®Lfc2@«l«a)^H»®K*ffll^Co 1ST' 



H»Bt*«BMb«ii:a)*if^y>— ^msi 

l*fc. S?©**JSWM*. K»A±:K»B«k 

i4. Rra«T?3 o%aa<D3te®iix*<feofco *^ 

[0 O 1 5] *S£BJi#£l4. y >^;££jm>:& 

B»^bft»IBfccfc^iBS»K*IiH5te8IH^fi£-r*BS. ^ 

[oo 1 6] i^<DJg£Jgl@lCO#«f*£?Totc$£ 

v?f4. tt!R)IIK-bl3^aH<b1k»IK$fllJa»A-r«IK 
I::. *HII1b«Bl>n^lldtL«aX!IIIRft1lllz«£L 
W^i$»L^£Lfco -tc-e*«w#&(4. 

L^^4-r^>*^i«t-'5^e:i:*i6^i■f--i:X% ig^^lB 
JilzJi<n*M»b**«**BI-r«Billc. -tfflO^IRiHb 

[o o i 7] x/^y^ y isfz—fv h^S^ 

ta>iwfc#fiE-r-6» j f-»fcsiM4-r^'>*«ai*r«>#i9! 

Mt^bti^o ^^,r^i4. y 

mfat<nm\~Z?^* ( + ) Lfr*««£Rl1\ 
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[0018] #i^-c% £^-^i!g£&#-f a^ginb^ji 

K) m<»m&t Lxmi^ms. ±mmimmm^m 
zt*wzu,\ &mmmm$mwmnmt lx 

[0019] ^^b^Hi*tt}$-r-l)lg<tro© 

t-f&ZtbW£Ll\ ^(D&ottTimtLXte, T 
K Zr, TafffllMI, CelC^^^-fFl 

&jb, Bi, Ge, si mv>*-&mm<mi-f * 

ft -So 

[0 0 2 0] -r^ft>*,!f*H2IC^i,||B^|±, 
itWimmnftnG:. T K C e s Ta, Bi, Zr, I 
n, Sn N Zn. Ga. Ge. Hf, Nb, La, S 
b. W, A I, Si. fcJ:l>*Mg<E>rt^b 1 aSJU±g 
tfftfc^SO)^bft<t^i) C i: ^4$S!<!:^-i)» ^« 1 ic 

[002 1 ] <*a^ X/^-y^ U >^';il-r^M3IM$ 

#A-r-SCli:*<-«SB<JT'fe-5o 3?A#XliA r (T;U=f 

[0 0 2 2] *^B^#Cli s Sg^aUS±IC^K^b!fe|jt 

tzm&mmmw \z± c & - \><T>±mz%n^z ^tl z> 

C <k £H.l^£ U #A#X + I::#£ti£>i^i# 

'J>fcl*fl. -V-<n±l&$:i§.%iX£& Z t £ *l**£ L 
fee *ZX*mW%*>&. ^A**X*IC#tf>i,^a$ 

'> & < x z & &mmt®>mm <z>*m iz o # l tz t © 

v^AIOS: < t ^Mit-t ') ^ASI^ Lfc;I^^bft 
[0 0 2 3] ITS:*?*.. lf^lS3ICfc^TI*, *a^b 
^^&M£LtzM-&Mit®>t?-&Z.t£ttWLk?Z>ffi*. 

n 1 3iiz\-£z\z.tmo±mmmm<j>mj£ft}it Ltztn 

X&Zo S^^v^l;'>^< tt^biz'JOA^;! 
^Lfc;l^^b^lz-C#M^b^5tflS^»fiEt--Si:. ® 
Atfx+l-^fc&^&fStSI;*. I TOlcr^B^b^l 



f»H^^Lfc<t#(0 1 /2S)^CDST'^Ci:lz^ 
y, «3Rj»fll*iBI=±C*y>— i?<D»*S«3*-r4C 
ttfpTtti:*:*. $HiHb!|&5»IJ&<Z>*m£, IHb 

77^« (*as) t<cy» *ns^b%iaMst#®si* 

[0 0 2 4] jJuve. &KMit%anmxt9lft2HZ>ffl* 

<b£±i:-v»-n^ 

[0025] zotztb. m\z'j>m.<D7vm%mimLtzm-g 

£t-?&Z ttf^J ?*U-v a >(D£±|fr.ibl-:fra!<!:^ 

-T&SLSfrb. * (Au> *©*l*5c**«#£L<, IS 

j^frbl*. £*,L.<I*^ (Cu) OHvrtlA*— ^£j£*J 
«Ct*SJfJLU, lg-^ro)Sfioa^3a t% 

/<— t>h) &.Tft&z\tfiw&Li\ m*m4izm 

t>&mW\£Ztilz&-3£tj:£titzt,<»Xiii& c -ftefr, 

\t3\zsE.&o)&mm®m<om&ijmt Ltztox&z. 

[0 O 2 6] 

<mmm ^ >m 3 ic^-r * 5 ic, 1 \zmt>&& 
mmmmw-t. s \ o 2 (Mitmm) 

V-^** : 5XS«10±lcff$fiELfc. ^fc\ *HSfi«1l= 

s i 02 mitmm) ^i^-hifcv-^xs 

te10±lc$f,lc^B50nm(7)s i o 2 (St^bi^) IH11 

-y*f9X*«10i:*tlS-r**«IHb«H»BI*T«ftM 
^1b»3IS12i:L, tg^»K13±l-»fi£-ri.*a»<b«J 

V>mm\*. T«*«IWb«j3»BI12i34nm, «Sj«OI13 
^15nm, Jl<M#g^bife5»flI14$34nm < b Lfc„ 

[00 2 7] ^g^^jlSBS (Tiffl*HK<b«l5Siai2fc 
«ko:jiffliJ#IBK<b«i»«Il4) it. ift-fVvvAtSik 

Hz 'J OAA^ fflttolZXi&rfi Ltz t (7)T'fe y , 

m^Mit^mmt. m.mm^mz^itiui^mm^ 



(5) 



2O0O— 1 06034 



£66. 7 a t% Uiji^'*—' fe>h) . ^b-tz«JOA£33. 3 
a t% m*'<— iz>h) <tLfco ^t^-C. £§^^13 

T% £g^£<7>&i/?£l3\ §g98. 5 a t% (Jjfl^/*— b> 
h) , f 1.0a t% m^F'*— tr> h) « 0.5a t 96 

[oo2 8] ^n^i \zmt>z>$rmmmmi5&. aut 

^) £^®=i— h L/c V — y^f^xS^10_h|-. RF 

(i^J§;£) X/^v* U >^;iIzrMJ550nmC0S i 02 
il11£^MLf-o S i 02 J!11(7)J&fgB#. #^X 

00°C<7)^<— ^r>^fTofco Ji^L^cfc^lC. S i 02 
Hill*. tf^XglSIO^CQT^U* *)&m<Dm&$ffilt 

[o o 2 9] ;*^t% s i o 2 mw&mm^t-rt^^ 

[0 0 3 0] X/^^^ U >^SP*9fZ«M^tL^>^^X 

-trSl£*;i^— 311*^*5 K U— 38lZT{£f#£-t±--Cl^o 
*^(D^(D~o<hLT, ;tf^X^l£10liX 

m^£^#/c^:L^^^a>^(D;^m32 

{*> ^Lt, g*£*;uy— 31l::-fc|$£-fc!:-CL^o U 

C o o 3 i ] $itz. m i l^-Tcfc 5 Si^tifcM 
10<tX/<-/£ U h33 t<Dmi^. X/^vS 'J 

«35<D^<iSli^^S*510fzi£r5tt^o 
v^L<75^^fiX/^v^ U >^*-^ h33^U^£H^tt 

fc. mtl^35CDWM(i. A K SUS. Cu^><#*.£> 

*u *IIMJr*lisus^fflt^fco 

[0 0 3 2] JiffiX/^>^ U >^Sl^JZ^f^X^^10 
Ltz 0 U >^3£MF*3<7)K^Jg7!>*5 x 1 0"4p a 

^) ^SIAt, X/* U >^Mi^<7>;tfxi±£ 
0.4P afzEl^Lfco C<D££. ^A^Tx^CD0 2 (l£ 
m) IS. 3IA:tfX*<Z>02 %T*0. 75% iAA 



r 2f X 100SCCM|Z*JL. iA02 :tfX £0. 75SCCM(DfiJ 
^) it^«):5ilLf:o -tfB:tf X £ag A&. 

[o o 3 3] ^m&mMitfymmi2<Dtef$.hm~T l/^is 
l^-e^mfc^r>*±ixcD^A£^ihL. x/\°^^u>^ 

WPl^K^&S x 1 0"4p a ^T'iSLfco X 
U >^ll^!c A r ^X^IAL, ;tfxi±£ 0.4 
Pai:^|>c):5illL, ±mmf&<DMZk$— Mem 
J±£EP*PL. £g^Jg|13£ff2/&L*:o 
[0 0 3 4] ig^^mi3(D^fq£^TLf-^-e^mfc 

cti/^fxcD^A^^ihL. x/^$ u xfmwft&m^ 

^5x1 0-4PaftilLf; 0 ^t>"C:\ Ar (TJU^f 
» ;tfX*><££>*0 2 (i£i?§) ^^#AL, X/\°v^U 
^<f'Simm<DJi*f±& 0.4P alcp^Lfco ^CD<t#. 
^A^3X43(D02 *TX&£0.75%£-rS«*: : 5iffl 

-atMitVdZ—fv h\zmf±^mu\^. jtm&mM<t%am 

[0035] J^^Lfcj^M^as^. *s^a>/raj» 

[0036] *&mmix-mh>ixtz&mmmmi5<Dm& 
-oimmoite-mmm c 400- 7oo nm ) T:8 5%m 

1 r*f#t>*Lfc#MW©M15lzfelxTli. ig^5WflMl3^: J: 

*510£^7tx;u^-3lT?il:f$rziS^L. m4®«35^1SS 
i±f r^«b^fc#Mfi/l^<D2f§Ja-bco^;Mti 

[OO 3 7] <H]BS01J2 >^||^j2Iz^^^^Mm^ 

m25i*. gisicTF-r^aic, s i o 2 (^^m) 

®=3— h Lf:7- ^^^XS«10_hfC^|^Lfzo 
*^^J2lCfeLXTti. ^M^^25— CON a h 'J 

2 (I£<bJif*i) £^®=i— h LfcV — ^^T^xS*510Ji 
IC£ blC^J150nm^S i 02 ^11 £X/^^^ »J 

mm&m&^tz3mmf&x&v. v-^^^x^io^ 

>^rS]^-^)^^^b^M£-F{l')^M^^b^)^22<h 

^b^I^22£l5nm. ^^^M23£ 150nm, Jiffll* 
JXBflS*feJ»H24€ 8.5nm^Lfco 

TOO 3 8] ^/c. ^JStt^b^iSia (Tfflft«»ft«l» 
^22fccfc^JiiII^^^^24) li. ^b-0^<7A 
<!r Mib-tz U ^ A A> t> ^ ^> ;M-&^<b^3 lc r f^fi£ L t <7>r* 
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fey. &&Mitm<omf&\*s mmm+zmz-gsbtei^ 

v^A£66.7a t % (B^/*— tr>h) . IHb-tzUOA 
£33. 3 a t % (KHF-/*—-b> h) drLf: 0 «t^t». 
BB23I4* «lzftj3«fcr;«*a»lLfca**fcT»rilL 
tci(DXs B^^tDBfifctes 0S98.5a t% (H(*/<— fe 
>h) ,41.0at% fe> h) , IB 0.5a t 

[0 0 3 9] *XBB2lCft;b6&fl«BB25l*« JUT 

Ocfc^fc^jSLfco s i o 2 <»flsa 

aS 350°Ci:Lf-RF GSHS) X/<^4» U >^SSI=T 
mmSQnmOS i 02 B11£fiEWLfco ±aLfcJ:5 
\z % s i 02 H11tt, ;tf^xXffi10*>t><DTJUrt UAH 

[0 0 4 0] s i 02 Jf1 1 £j«K L fc xi 

•Cffll^fcX/^^^ U >^SS«W(4*¥*[fiII-a«!L^:3 

«Mic»sj*tL-c^*o »as*4j*B*a>»»#B»L 

0.4P a t64«fc5MLfc. 

[004 1 ] 'J ><fJS«l*3lcK1l$+L*#^X 

31f*MK»«hU— 48l="Cfll»*#t«. iK£ 
ffl h U— 48l4X/^;/£ >J >^S6«rt*BT*0)iSJtt?7K¥ 
111. 'J >^S«rt<D#»K*»»rf 6o * 

(DHL #«BT?B** Tffl4H»<b»ai«22. £I£*!S§1 
23. ±BftBB1b1lsftB24tfBJiE£*i«. *SIJfi«"J2lc 

tei^rt. #5x»«iof^ »»tt£#fc£i^r:7n> 

»CD»Jl32t^L'C»**^y— 31fz«l#*-arfc:. 
fc\ T7D>«flD»Jl32l**ffl+-etti* 

T-^p>«a>»»320>{*8l3^a*«'hfca:«*5, 

[0 0 4 2] X/<y* u >^««wa)K-»mrt**« 

Bflstt*— HcBEE£EP»lU Tfl&BRflsftftB 
22*»fitLfco ■«lc»-»Brt*»*1Ctt<Kl"r4 
ffi* ±IEfflflti: LfcB**-*? Hc«E*gijDLB* 
BB23** *fc % »=»Brt*aMR10A<aifr«IK. ± 

3?A#X*a>02 %T*0. 75% SAA rfX 1 



OOSCCMIcttU ^A02 #X£0.75SCCM(D«^) fctt* 

*S10li*J!iPj»i:Lfco 
[0 0 4 3] ±»Lfc«Hlfit«*tTofc«. Xffi10lz 2 
00°C. 1 WBODK— ^*fft^B*lll»25S»rtLfc. 
[0 0 4 4] czr% *jtiS0!l2l::fcl*-CI4* hit?* 

rare, -r^ 
>*£ffi»t-*fcft0>«a«*RBLTi^4o 

y. **is«2izj3iva4. ms*5i^^^x3 o v<7>m 

E*AM+fco *fc. «jS?«*BB4b*lftB0>BVft< 
□ »*RH\ 10nm?Il£a)j£l!i£ rTfT^ Lfco SblC 

[0045] ^mmmz-rsn^titz^mmmmi^omm 
m\*. nr«*o»ftBB c 400- 700 nm) t*8 8%& 

±£fcy. JStaffltO. 2 7Q/Di, ftStlfefco 
f; Q *fc, B*»B23fc±B*BBfc*»B244:(DJHfi 

jrb) a>«±i4Bftbix5S^ofco zotztsb, *mmm 

2T^#t,*ifc*B»BK25lzfc^ri4, BX!VB23^± 
B*BWb1«»M24t(D*Blzfcl+4*iR4R* < *l< . » 

attic jsi^t:*, a«a>x/<^*"j>y*a (^7x1 
ricftB) ■c#6*ifc*BBB«a)2«fii±a)»Btt36< 

[0046] ia±. *§Gw<Dnm<DteBm\z*D%mwL 

RSS*i*ta>-C(*«:<, **B<DBIil=»-i#B^a) 

14. ±^Lfcl5lB^ri4, *fla^bttBnicTB%9IK$ 
»^ Lfc 3 B«rtl<D*BBB«<0»fiRfco*KM Lfc 

«-r *fcfto>B<b*jiK*»ut»rt-r 4 5 B«rt«)M 

BBBa)»*lc*BB*Bt^"C*«*3*l^. 

[0 0 4 7] 

b+tri^fc. *BB<b*-eB»«*SM#L*:«*a)»B 
mf#<Z>£B»BBI4. fiEB*f=B»BBBlcy^-y 

»Bt««Lfc*<DT?*y, *V-v (jKBttB) 
©7-f{fU-J/3>t»±**, B0)*«*B«*<*t* 

a)*ft«»*?i#iec:-ri:^5raB*»*Lr^*o -r 

^fgW^fiE^a-ew&tifc^BBiacoABS 
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